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( lo^^) 

other ) furrows be made .• For^ Experience hath tmght m^ dm 
thcLand laid up without furrows bears more Corn,, than that 
which hathmorefui rows s becaufe the Wheat and Barky ^ and 
other Plants receive greaccft damage by drought : And therefore 
this ought more efpecially to beobferved in Spam ^ one of the 
dryeft Country of Europe, 

12. Inmany partsof 5/4/>in i6(?4. it was found, that Land 
fown in Septemkr hath yielded a better Crop ^ then that which 
was fowM in oBokr*^ and that fown in oBokr^httltx than that 
fown in mmmhcr : Which proveth , tliat *tis more advantagi- 
©us to fow early, then late, 

15. They have obfeiv'd alfo^ That it is very profitable to 
fow in the Nm Mem^ becaufeit will rtioot forth ^ and thrive, 
and ripen fooner. Thisisundcrftoodforthofe, who till but a 
little Land 5 and fo can chufe their own time to fow 1 butthofe 
that p!ough great quantities, can lofe no time nor feafon in fow- 
ing. And in Splniht^ may begin the firft Nm Meon in Stf- 
timkr^mdCo go on^and end with the New Moon mNovimkr. 
And in Italj they may do in the famemafiner^ asalfointhe 
lilands of the Mediterranean, But in Germany and the Lm 
Countries y they begin in the end of ^ugii(i y and end with the 
New Moon of oBokr, 

Sofdrthis Jciount. If any dt£\\^ 10 ke this In (irumem^ he 
may inquire for the Curator of the R, Society f Mr. Hook^} 
or for their operator Mr, Shrtgravc^ mGrefl)am Colie^^g , the lat-^ 
terofivhomwilialfoj in all likely hood ^ k ready to provide the B^* 
gin itfelf for thofe ^ whoj})allplea[e to make ujc of it. 

An Acc$fmt of theO^/er mtim ^ made Ij the Phikfophka! Academy Mt Pa- 
rif. May 12 1667 ghmg. ef theCkc^:' mthemwnmg^ of^Halo 
#* Circle dhut the Smn ^ ugtihtr with s Bifcomfc ^/ MI. Hwgeni de ^* 
lechem , cmcerning the Cafsfe $f ihefe .Meteors ^ m Mifi that of Parefia% 
0r Miock_'S$tm, EngHped mt &f French ^y $he PMilhrr^ to whom if 
was fern bmt lately frcm the worthy jlmtkrefthefdi Di/imrfe* 



"^He Diameter of this Circle^ which was exacflly obfervM^ 
was found to be of 44 degrees , and the breadth of the 
Limb thereof, of about half a degree. .The upper aod lower 
part were of a vivid red! and Jellow, wHh a little purple-co- 
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lm% butefpeciallytheopperj the red was withm the Circle. 
The other parts appeared but whitilli and of lirtle cfearncfs, iThe 
fpace within the Hdk was a little darker then that about it ^ ef- 
pecially towards the parts that were coloured. Befides there 
was feen the portion of another great Circle , which touched 
the Hah abovr^^ and whofe extremities were bent down ward^ as 
is reprefented in the I. F/f "in Tab. 2. This portion of a Circle had 
alfo its Colours like thole of the Hak, but fainter. The height 
of the Sun 5 at the beginning of the Obfervation^ was about 
4^, degrees. There were in the Air little white Clouds^ which 
lomewhat tarniOi'd the yew colour of the Heavens ^ and lefTe- 
fied thebrightnefsof the Sun^which fhone as in an Eclipfe, The 
weather \¥as cold 5 confidermg thefeafon of the year ^ and it 
was affirmed for certain^ that it had frozen the night before/f his 
Hah appeared in the fame beauty and fplendoroi colours^ un- 
changed^ from p^ in the mornings ( when it began to be obfer- 
ved ) untilabout half an hour paft ten •, after which time it be- 
came fainter and fainter til! two of the clock in the afternoon , 
when it ended., after it had refumed a little more force fome 
time before it difappeared. 




to ^ , 

what he had meditated, fome years agoe^ concerning the 
Caufe^ not only of thefe Hak's ^ but alfo of the Parhelia y 
which have been hitherto look't upon by many as Prodogies^ 
and as Prognofticks of fome fingular Event. 

As for the Hales ^ hefaid, that they were formed by fmall 
round grains , made op of two parts ^ one tranfparent^ the other 
opaque ^ the latter being incloftd in the former 5 as a cherry* 
ftone is in a cherry 1 as may be feen in the 1 1 Figure , where- 
in A A reprefents one of thefe grains^find B the kernel or opaque 
part('Ti> drawnmuchiiggifthmthenatttrah to render the thing 
the more intdligihk^ ) 

He related the Obfervations of thofe who have feen Hail for« 
med after this mannerj and^ among others^ that of M. JDes^Car- 
fes In his Treatife of Meteors -^ and explain d^ how that fome 
of thefe lirtle grains 5 which fwim up and down in the Air be- 
twixt us and the Sun^ being lefs diitant from the ^xh ^ which- 
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extends itfelf from the Sun to our Eye , tlian ofa certain angl^, 
do neceffarily hinder the rays , which fall on Mm ^ from Co- 
ming to our Eyes , in regard that the opaque kernel is the caufe 
that there is behind every fuch grain a fpace of a conical figure, 
asMNOinthe II. Figure, in which the Eye ol the Spedla- 
tor being fcitaated cannot fee theSun through that grain^though 
itmayfeehmi wKenpofitedelfevvhere, as fomewhere in P. 

And to make tfie fompany themorcdiftinaiy tounde'iftand 
the effea , which thde Cirains fufpended in the Air muft pro- 
duc e. he drew the I II Figure 5 in which, B is the place of the 
Eye: BA, the axis which pafteth from the Eye to the Sun > 
C,M. F, fome of the icy Grains with theit keind making 
themhnlf opaque: Among whtdi, the Gfain C, being in the 
jixis B A, and the lines C K, L H, reprefenting the rays of the 
Sunneaieflto the axis, the pnffage of which isnoghindred by 
the opacity of the kernel, 'tis certain, not only that the grain 
C will not be able to tranfmit^ any ny of thd Sttn towa! ds B , 
but alfothat, imagining the fupeificiesof a Cone, whofe top 
is in the Eye, and its fides" BD, BE, parallel to the rays CK, 
LH, all the grains MM, which this fupeificiesfljall compiife, 
willlikewife not fuffcr any ray to pafs to th^Eye, becaufe ic 
muft needs beintheirConeof obfcurity^ but thofe, that fliall 
be without this fuperficics, as the grains F F, will let them 
pafs , becaufe the Eye is without their Cone of obfcurity. 
Whence it follows, that the Angle of this ConeBDE is that, 
which determins the Diameter of the ffaloy which depends 
from the proportion , the opaque grain hath to the tranfpa- 
rent, in vvhich it is incloled, For> if this Diameter is of 44 
degrees, as is obferved in mdft ffdh's , the bignefs of the o- 
paqe grain will be to the tranfparent as 40 to ip. But he faid, 
that this proportion was not always the fame, and that the di- 
verfity of it was the caufe , that fometimes there were ft en ma- 
ny ffalo'i , one about the other , all having the Sun for their 

He added, that it wns cafy to know , wliy tfiefe Hah's were 
always of a round figure, whethti the Sun be lirtic or muvh 
railed above the HoriZ'^n j asalfo «-ogrv^e a Teifonof their Co- 
lours, which is the fame with that in the Triangular Glafs- 
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Prifmes- as is evident by the Tangents AD, drawn to the 
Grain A ^ at the points y where the Ray D A enters or corns 
out. 

Further he took notice, that it ww alfo mamfeft y why the 
red colom is in the interiour circumference of the HaU. And 
whythefpace^ which it taketh in, and chiefly near the moft 
lively colour d parts 5 appears obfcurer than the Air about-, vjz.. 
becaufe 'tis there 5 where w^/?> Grains are , which tranfmit no 
rays of the Sun to our Eyes , and fo do nothing but darken 
the Air , as the drops of water when it raineth. 

Moreover he noted , that M. Bes Cartes , endeavouring to 
explain the Caufe of i\\^t Halo's y had committed amiftake, 
for want of Obfervations > truly relating this laft circum- 
ftance: Becaufehe maintains, that the fpace comprifed with- 
in the Halo is clearer thaa the Air without-, and to render a 
reafon of it, he fuppofeth certain Grains, ^/^^J^^^^^rtranrparenr^ 
having the form of a lentil-, which fuppofition cannot there- 
fore be true , becaufe what he deduceth from it , is contrary to 
whatisobferved: Befides that the roundnefs oi iht Halo'm all 
the elevations of the Sun agreethnot with it, as wereeafy to 
fhow. 

Heftdyednot to examine the Generation of the half-dark 
grains > becaufe he is fti^rtly to publish a larger Treatife of th:s 
fubjed-, where he intends aifo to render a reafon, why the 
dark kernel keeps certain proportions, rather than others^^with 
the Grain, which contains it. 

As to the Arch of the Circle, which above touched the 
laft Halo k^fx May 12th, as alfo that the Colours were 
more vivid in this place, and in that below ^ then in the reft of 
the Circle-, he faid,t hat thefeeflfeias did not proceed from the 
G ains, he had been fpeaking of, but from another caufe^which 
ididalfoferve forthe produ<9:ionof the f4r^^//4 3nd the Circles 
^vhich almoft always accompany them. 

1 ouching which Circles and Parhelia's he told the Company, 
thatbefides the round and half-dark Grains, there w^erealfo 
formed in the Aire rtain little Cylinders of the like nature, and 
of which M. Da C^r/^/ himfelf declared in his Treatife ofUe- 
um tohaveobferved forae, not indeed with opaque kernels 

within^ 
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within 5 but that the fame caufe, which projiuccth {heai in the 
round grains , could alfo pioduce them in Cylinders: Which 
being fuppofed to be fucli as the IV. Figure reprefents them ^ 
viz. oblong icy grains , and roundifli at both ends , having 
the inner kernel ot the fame (hape^ it was found , that fiom 
their different difpofitions all the appearances of the Psrhclia 
and their Circles did neceflfarily follow. 

And firjl- 5 that fome of thefe Cylinders being ere(5l, in the 
fituation wi ichprobably they ought to have in being formed , 
there muft appear in the Heavens a great white Circle^ parallel 
to the Horifon , parting through the- Sun, and of near the 
fame breadth with him-, as hath been bbferved in the fhdne" 
menonoi R^me A. i6ap. of which Gaffer^duj and Des- Cartes 
have written, and which is here exhibited in the V. Figure, 
That this ( ircle L K N M is caufed by the r^fle<5lioTi of the 
rays of the ^un upon the Curfac?of thefe Cylinders j it being 
calytodemonftrate, that there arc none but thofp , which aie 
raifcd at the fame angle above the Horizon with that of the 
height of the Sun,that can reflcdl his rays to our Eye. Whehce 
it manifeftly follows, that it muft appear White, and through- 
out of equal altitude with the Sun itfelf, and by confeqQtncc 
parallel to the Horizon. That confidering afterwards the Tranf- 
parency of thefe perpendicular Cylinders, and their opaque 
kernels, it is eafily feen , that thofe of the white Circle, 
which are diftant from the Sun at a certain angle, begin to 
give paflfage to his rays to ftrike our eyes , in the fame man- 
ner as hath been faid of the round half-dark Grains. That thefe 
Cylinders are thofe, which on each fide of the Sun make us 
[^t a Parhelion in the great white Circle, as hath been noted 
in the Obfervation of Rome ( where they are mark'd with K 
and N) and in many others. That thefe Parklia have com- 
monly luminous tayles , becaufe the Cylinders, which fol- 
low thofe firft ones that form the PdrhdiayXtid which are yet fur- 
ther diftant from the Sun, let alfo pafs his rays to our Eye , fo 
that thefe Tayles may be 20 degrees and more in length. That 
ihe fame P4r^^//4 are always coloui*d , becaufe they are made 
by ifefraAion, astheH^/^?. 

That befides , there are two other Images of the Sun , gene- 
rated 
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rated by thefc perpendicular Cylinders ^ end fo difpofed in the 
great white Circle^ that the Spedator 3 turning his face towards 
the true Sun ^ hath them behind him 5 as in the iloman Obfer- 
vation are iht Parhelia L and M. ^ That thefe are produced 
by two rcfraftions and one reflexion in thefe Cylinders^ in the 
fame manner as the ordinary Rain-bow in the drops of water , 
according as M. D^^-C^r^^ihathxleclared: So that the opaque 
kernels do nothing to the produ(S ion of thefe two SunS;, but 
thatthey may be fometimes fo big, as to make them not ap- 
pear. 

That according to the Altitude of the Sun, more orlefs, 
thefe tvto Parhelia zxt more or lefs nigh to one another-, of 
which he promifeth to give the true meafures in his Treatifeof 
Farhelia^s. 

Thai ih^y (hould appear coloured, as the Rainbow, and 
that fometimes they have been feen fuch i but that when they 
are faint , they may alfo feem white , even is the Halo% when 
they are not very bright. 

That thefe fame perpendicular Cylinders can alfoproc^uce 
anW4^^bouttlieSun, by reafonof the rounding of their iwo 
aids;5 which maketh, that being difiar^tfrcTTi the Sun at a cer- 
tain angle^, on what fidefoever .t be , they begin f^om thence 
to give pariage to the rays , tranfmirting them to the Eyes of 
the Spedator. And^^^^ thc^e Halosrst probably t/ioff:, we 
fee almoft always pafs through the 'v:o Parhelia thrt a-e en the 
fide of the true Sun ^ as the Hido G K N I in the Phamomtnon 
of Rome. 

%h^t there is yet an other fci nation of thefe Cylinders Vf ry 
considerable 5 which is of thofe that are couchjnc , fo as their 
axes are paralklto the plan of the riorizon, but turn\k!ivcis 
ways> fome one forne (Jnother way 5 like needles confufedly 
thro\^ n on the grotirid : Which f lorizontal difpcfition lis veiy 
na^ural to thofe Cylindridk Bodies / fupporriw^, by the vjpors, 
which rife from the earth , as n"iay be made cut Experirrental- 
Jyjn Bodies thus figured , being let fall in the Air. 

That it is in thefe Cylinders, that the Arches^ which touch 
the Halos above or below , are formed ; fuch a$ there were in 
t!ie Phmomenon obferv'd at Roms A. 16^0. which is defcri- 

bed 
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bed by p. Schmrlnz Letter to M. G^Jfendus^ asaJfoinall 
thofe 5 which -W, AT^W/Zi^ hath related at the end of his Mer- 
curim in Svle. And thAt the Arch , which appekfd upon this 
laft ifi(4/^ at P4m,was of the fame kind. J^^nhe figure of thefe 
Arches i^ different according to the different Altitudes of the 
Sun, andthefcveralMagnitudcs of the Diameters of the^^- 
Ih. Jhd when the Sun is Very nigh theHo;i2:on, fuch .in 
Arch appearing upon an ordinary Halo of 44 degrees ^ niuft 
reprefent astwere twoHorns,as in the VI. Figure^ A B, A C: 
ButthatthcSunrifing higher ^ thofe Horns becoire lower in 
proportion 5 and make fuch Arches a$ are reprcfenred in the 
fame V I. Figure, where each height of the Sun is mark'd 
neartheArch,whichitistomake: Otwhichthe Demonflrati- 
ons were referved to the fame Treatife of Parhelia s 

Ti^^ahe place of the Arches where they touch the flak's ^ 
being more ftrongly enlightened and coloured than the reft, 
maketh us Judge ^ that thjere are Pdrhlia in thofe places. 

rhat the reafon , why thefe Arches do ordinarily touph a 
Parhelion ^\vix% ^ that the fameCyl nders couchant 5 which' pro- 
duce the Arch, produce alfo that Parhelion ^ by the means of 
their two lound and tranfparent Ends, in the fame manner as 
hath I cen faid of the perpendicular Cylinders, And that the 
Parhelion laft feenat Paris had been formed in thefe couchanc 
Cylinders. T-^4^ that was alfo confirmed , by reafon that it 
was brighter in the fuperior and inferior part , than any where 
elfe; which neceffarily corns to pafs in a Parhelion caufed by 
Cylinders thus dffpofed 5 whereas when produced by the round 
Grains , it maft appear e^ery where equally ftrong. 

That in tbefe fame Cylinders parallel to the Horizon , there is 
alfo found the Caufe of the White Crofs^ obferved together 
with the Parafelene\ or Mock- moons by M. Hcvelim , and ex- 
hibited at the end of his Meramusin- Sole: the perpendicular 
Fillet of that Crofs , coming from the refleiJIion of the rays of 
the Moon upon the furface of thefe Cylinders 5 as the other 
Fillet^ parallel to the Horifon, is produced by the refledlion of 
the perpendicular Cylinders which make the great white Cir- 
ckj of which this Fillet is a part. That yet the Moon muft 
not be very hig h above the Horizon , to the end that the cou« 

N ching 
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chmg Cylinders my produce this cffcdl : And tliat It fliould 
be well heeded ,, when the like Meteor Hiall appear , whether 
the perpendicular Fillet be not narrower where it pafleth througFt 
the Moon 5 than in other places', and efpecially upwards , 
where it mud: grow larger and dif-appear. 

That befides the perpendicular Cylinders , and thofe that are 
couched parallel to'the Horizon, there are oftena great ma- 
ny ^ which move to and fro in the Air in all forts of poficionsj 
and /i/if thofe, by the fame reafon that ih€ round Grains do, 
mufl produce an ^4/^ about the Sun, and even a more vivid one 
than that which is caufed by the Grains, forafmuch as each 
Cylinder fends iiiany more: rays to the Eye, than each of thefe 
little Spheres. That the little Halo D E F ^ in the Roman Phe- 
nomenon ( uF(e. V. ) may very well have been caufed by fuch 
Cylinders ■ 

As to thofe Mock- funs, which fometimes ftiow themfelves 
dirediryoppofiteto the True Sun^ C fuchanoneaswaspuhliflied 
by M; .Bevelim , and obferved Fehr. 25, 16^1 ^ ) that he 
could find nothing neither in the round Grains nor m the Cy- 
linders, which fliould make thefe Suns neceflarily to meet in 
the great White Circle, parallel to the Horifon, zndthaf^ii 
that diouldbeal ways verifyed by future Ofervations^ the caufe 
af it muftbe lookt for: elfe where: But that in the mean time 
he did believe, that that hapned not but by chance-, which 
being fo 5 a reafon might be given of thefe Suns by the fame 
fuppofition, which ferved alfo for the AntheUon , obferved by 
M. Hevelius Sept. 6. i65i.-, in which there were two colou- 
red Archesof a Circle, oppofiteco the Sun, which did in- 
terfed one another, their interfe^ion being the place of the 
Falfe Sun. Which although it be reprefented in the Figure of 
Hevelim at the fame height with the true Sun, yet it was in 
truth higher by 15 degrees or more^ ashe hath acknowledg- 
ed hirnftlf afterwards: So that, if there had been a gr^at white 
Circle in this P^^^^^^^i?^ 5 the Farhelhn was not at all to have 
been in it. 

t4/^ for the generation of thefe Suns, he did fuppofe anum- 

ber of ftnall Cylinders vyixh opacjue kernels , as the precedent 5 

which were carried in the Air ^ neither perpendicubrly^ nor cou- 
ch yig 



(i^73) 

ching, but inclined to the Plan of the Horizon at a certain an- 
gle being near an half right one i to which ^vf ere particalady 
appropriatedthofe Cylinders, which M.Des Cartes fzwBW from 
the Heavens ^ having Stars at both ends : As m^y be feen ex- 
perimentally , by {orming Cylinders of that faflnon, which is 
reprefented in Fi^. VII, and letting th^m defcendinthe Air 
or in Water. TMrm thefe Cylindei^/ was found , following 
the Cdkfflu^to be given in the Treatife oiParMias ^ not on- 
ly the Caufe of the AnthelU made by the interfe^ion of two 
Arches, as in fi^, VIH, but alfo that of fome other Extraor- 
dinary Arches and Rods, that are fometimesob&rved near, the 
Sun , of whkh notwithflanding there couldnothing be asyec 
sffirmed with certainty /or wSnt of exaft and faithful Ofcfcfva- 
tions. 

To make all thefe different effefts of the Cylinders manifeft 
totheEye> M. i/^^-i?^^' produced one of Glafs^ afaotlong, 
of thefliape 5f that in JFi^ . IV.; and for the icernel bjpaque 
in the middle 5 a Cylinder of Wc)bd , and the ambient fpace 
filled with water , infteadof traufparent Ice: Which Cylinder 
being expofed to the Sun 5 and the Eye putinfuch places as 
wasrequifitj there were fuccelfiveiy^ feen all thofe reflexions 
«nd refra<aions , that have been difcouried of; Whence it 
might be concluded, that a great number of the like Cylinders, 
although very fmall in comparifon tothac^ being found in the 
Air 5 and having the feveral poftures that have been fuppofed^ 
all the Appearances of the' ParkeUazni their Circles muft ex- 
zdily follow. 

It was wiflied , for an entire confirmation of the trut|i of this 
Hypothefis , that fome of thofe fmal Cylinders could be ob- 
ferved to fall to the ground at the time , when any Parhelia do 
appear:' Which he fliowed could Hot eafilybedone^ becaufe 
that the vapors ^ which then rife freim the Hrth upwards ^ ' and 
which are the caaf^ of their Cylindrrcai figure^ keep them alfo 
fufpended in the Air. He added, that it was not to be thought 
ftrange^ that fuch fmall grains of hail were thus kept up in the 
Air by the vaporSi forafmueh as thefe, by being rarifyed and di- 
lated upwards^ might feavfe inotion enough for this effed. That 
that was- more €aly<t(> conceive, than t^biiaagine, how thefe famfe 

N 2 vapors 
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vapors could keep fufpended a very great and weighty Circle of 
Ice, Cacha-s M. Des'Cartes fappofeth to explicate the caafe 
of PrfrMVs snd of the great White Circle of the Roman ph^- 
mmenon. In which fuppofition werealfotobc noted the fol- 
lowing difficulties \ viz. That therein there appears no reafon, 
why the White Circle ihould pafs through the Sua, as is al- 
ways obfervedjand that it ihould fliade him according as he chan- 
ges in height, though the F yfiomenm do (ometimGshfi thee oi: 
four hours : That this fame White Circle , formed of Ice , 
being feen by Spedatorsdiftant enough from oneanotherjCould 
not appear round to all ( as it doth ) and to traverfe the Sun .* 
jhAty ^Khca Parhelia a.re obferved , there appears not at all 
this round Cloud encompafTed with the Icy Circle, which by 
itsthicknersfhouldliideapart of the Fleavensj but that the 
Weather feeems almoft altogether ferene , there being none 
butfmal clouds, which are feen to change places^ whilft the 
great Circle and tlieP^rk/w remain at reft, ihat in this Hypo- 
thefis it happens not but by chance , that tht Parhelia , which 
are at the fide of the Sun , appear in the Interfedlions of an ffak 
and of the great White Circle 5 which yet is obferved to come 
to pafs always, and ihews, that the Caufes of thefe //4//S and 
of the P4rj5<f/i4 are very lit tie different, againft the opinion of 
M. Des Cartes. 

A Difcemfe fif Dr R. Wlttky relating to tk Nctes of DrVoot 
iH Numb. 53. andtothofeofVix.Highmoi tin Numb, 55. 
fif theje Trn^s 5 coticerning U rneral Waters , and Extra(9:s 
made out of them: Comnmnicatedtothe PrMifher^ bj wa'^'of 
Letter. 

Sir, 

Muft always acknowledg myfelf much obliged to you for 
_ thereiteratedmention you havebeen pleafed to make of my 
Eock inyour TranfaHiom^ and youT patient condefccnfion to 
the trouble, that hath eafued therefrom to you, whereas I 
could not have any ground of hope , that any thing of mine 
fliould have fallen under your notice. And this goodnefs of 
yours gives me encouragement to ^refume at this time to de- 
rirc your favor inthepeiufal of thefe iincs, which afeoccafi- 
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